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© VESSEL STENT AND VESSEL STENT INSERTION DEVICE. 
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© This invention discloses a vessel stent which is 
inserted into a vessel such as a blood vessel and 
retains the shape of the vessel, and a vessel stent 
insertion device. The vessel stent consists of fila- 
ments of continuous in-vivo absorbable polymer fi- 
ber, and the filaments are so shaped as to extend in 
zigzag along the peripheral surface of a cylindrical 
member, a tubular member, etc. Examples of the in- 
vivo absorbable polymer are polylactic acid, poly- 



glycolic acid, polyglactin, polydioxanone, poiy- 
glyconate, and copolymers between the polyglycolic 
acid or polylactic acid and e-caprolactone. The ves- 
sel stent insertion device puts the vessel stent over 
a balloon formation portion near the distal end of a 
catheter and bonds it by a biocompatible material 
such as the biodegradable polymer (e.g. polylactic 
acid), water-soluble protein, fibrin paste. 
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TECHNICAL FIELD 

This invention relates to a luminal stent adapt- 
ed to be inserted into the vessel, such as a blood 
vessel, lymph vessel, bile duct vessel, ureter ves- 
sel or esophagus for maintaining the shape of the 
vessel. More particularly, it relates to a luminal 
stent inserting device for inserting the luminal stent 
to a desired site in the vessel. 

BACKGROUND ART 

As this type of the luminal stent, there is known 
a textile structure in which linear longitudinal and 
transversal materials of stainless steel or the like 
are woven or knitted in a tube, and which may be 
enlarged and fitted to a site of an vasculogenetic 
operation. 

However, this known type of the luminal stent 
suffers from the problem that it is harder and likely 
to apply the stress to the vessel to produce in- 
flammation or excess hypertrophy susceptible to 
re-constriction in the vessel, and that the stent is 
left semi-permanently as a foreign matter in the 
living body which by nature acts to dispel such 
foreign matter. 

If the luminal stent, such as a metal stent, 
which is left in the vessel semi-permanently or for 
a period longer than is necessary, is inserted into 
the vessel, it tends to act as a kind of a nucleus 
around which re-constriction is likely to occur in the 
vessel. In addition, if a part of the vessel in the 
vicinity of the stent is injured, there is a risk that 
the cells on the inner wall of the vessel increase in 
number due to multiplication to reduce the inner 
diameter of the vessel. 

DISCLOSURE OF THE INVENTION 

It is an object of the present invention to pro- 
vide a luminal stent which is less susceptible to re- 
constriction in the vessel or reduction in the inner 
vessel diameter, and a device for inserting the 
luminal stent. 

That is, the present invention is characterized 
in that a yarn formed of a continuous bioabsorbable 
polymer fibers is formed in a non-woven non-knit- 
ted state in a shape conforming to the peripheral 
surface of an imaginary tubular member, and in 
that such luminal stent is fitted on a balloon-for- 
ming portion in the vicinity of the distal end of a 
catheter and bonded to the balloon-forming portion 
by means of a bio-compatible material which does 
not cause any rejection symptoms. 

The present invention includes a tubular 
luminal stent prepared in such a manner that the 
yarn formed of a continuous bioabsorbable poly- 
mer fibers is formed in a non-woven non-knitted 



state in a shape conforming to the peripheral sur- 
face of an imaginary tubular m mber. The stent 
prepared in this manner is superior in pliability and 
shape ret ntivity to other cloths, that is, non-woven 
5 fabrics like felt or a customary woven cloth pre- 
pared from weft and warp yarns. The knitted 
luminal stent may be further improved in pliability 
and shape retentivity by heat treatment (heat-set- 
ting). 

10 The above-mentioned luminal stent is inserted 
into the site of vasculogenesis via a catheter pro- 
vided with a balloon. If, after the luminal stent is 
fitted on the balloon-forming portion, the solution of 
the bioabsorbable polymer is applied for bonding 

75 the luminal stent to the balloon-forming portion, the 
luminal stent may be prevented from being de- 
viated in its position at the time of insertion of the 
catheter into the vessel. 

With the above-described luminal stent of the 

20 present invention, the inflammation or excess 
hypertrophy of the vessel is not produced and 
hence re-constriction may be prevented from oc- 
curring. Also, the luminal stent disappears in sev- 
eral months by being absorbed into the living tis- 

25 sue and is therefore convenient for the living body. 

In addition, with the device for inserting and 
fixing the luminal stent of the present invention, 
since the luminal stent is immobilized in the bal- 
loon-forming portion, the luminal stent may be reli- 

30 ably inserted and fixed in the vessel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a schematic view showing several mor- 
35 phological examples of bioabsorbable polymer fi- 
bers in the non-woven non-knitted state. 

Fig.2 is a schematic side view showing an 
example of a luminal stent to which the present 
invention is applied. 
40 Fig.3 is a schematic side view showing another 

example of a luminal stent to which the present 
invention is applied. 

Fig.4 illustrates the process of producing a 
luminal stent. 

45 Fig.5 illustrates the process of inserting and 

placing the luminal stent in place within in the 
vessel. 

Fig.6 illustrates an alternative method for re- 
ducing the diameter of a luminal stent knitted with 
50 the yarn formed of PGA fibers. 

Fig.7 shows another example of a device for 
inserting a luminal stent formed of knitted goods. 

Fig.8 schematically illustrates a vessel and the 
state of insertion of the luminal stent, where A 
55 shows the morphology of an exemplary vessel, B 
shows the state of insertion of the luminal stent, 
and C shows, as a comparativ xampl , the state 
of poor insertion of a conventional luminal stent. 
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Fig.9 illustrates that the luminal stent can be 
inserted into and placed at various sites within the 
vessel. 

BEST MODE FOR CARRYING OUT THE INVEN- 
TION 

The present invention is concerned with a 
luminal stent comprising a tubular body of the yarn 
of the bioabsorbable polymer fibers, and a luminal 
stent inserting device in which the stent is applied 
over a balloon-forming portion of a catheter. 

The bioabsorbable polymers include polylactic 
acid (PLA), polyglycol acid (PGA), polyglactin 
(polyglycol acid - polylactic acid copolymer), poly- 
dioxanone, polyglyconate (trimethylene carbonate - 
glycolide copolymer), and a copolymer of € - 
caprolactone with polyglycol acid or polylactic acid. 

A variety of materials, including pharmaceut- 
icals, may be mixed into the bioabsorbable poly- 
mer. These materials may also be affixed to the 
fiber surface. 

The luminal stent of the present invention is 
inserted into the site of vasculogenesis via a cath- 
eter fitted with a balloon and is mounted in place 
by being extended as a result of inflation of the 
balloon. Although the shape of the luminal stent 
thus inserted is maintained for several weeks to 
several months after the insertion, it is formed of 
the bioabsorbable polymer fibers and hence dis- 
appears by being absorbed into the living tissue 
after the lapse of several months after the insertion. 

In addition, if a material impermeable to X-rays 
is mixed into the bioabsorbable polymer, the state 
of the luminal stent may be recognized on irradia- 
tion of X-rays from outside after its insertion. 

The luminal stent of the present invention es- 
sentially consists of a single yarn entwined around 
the peripheral surface of a tubular member into a 
tubular form without weaving or knitting the yarn. 
Although the yarn is entwined around the periph- 
eral surface of the tubular member, it is not in the 
wound or coiled state around the tubular member. 
That is, the yarn of the bioabsorbable polymer 
fibers is meandered or coiled into one or more 
loops, as shown in Figs. 1a to 1g, for forming a 
planar yarn mass formed by meandered and/or 
coiled bioabsorbable polymer fibers, which yarn 
mass is entwined around the tubular member for 
producing a fiber mass extending along a curved 
surface. 

Fig.2 shows an example of a luminal stent 
according to the present invention in which a me- 
andering yarn formed of bioabsorbable polymer 
fibers is shaped into a tube. Fig.3 shows another 
example of a luminal stent according to the present 
invention in which a looped yarn formed of bioab- 
sorbable polymer fibers is similarly shaped into a 



tube. 

When transporting the luminal stent of the 
present invention to a target site, it can be passed 
through various meandering vessels substantially 
5 more easily than the metal stent or the woven or 
knitted textile stent. That is, the luminal stent pre- 
pared from the yarn formed of bioabsorbable poly- 
mer fibers is able to follow any meandering path 
with excellent trackability, while it can be inserted 

70 as far as and fixed at a bent site because the yarn 
formed into a tubular shape by meandering without 
being woven or knitted exhibits strong extendibility 
and is not likely to injure the cavity. According to 
the present invention, in order for the luminal stent 

75 in the shape of a tube about 5 mm in diameter to 
be introduced into a vessel of the living body which 
is lesser in diameter, the tube is heat-set by heat 
treatment and thereby shrunk to a diameter of 
approximately 2 mm or less. The process is illus- 

20 trated in Fig.4. 

The heat-set luminal stent is inserted into the 
vessel in the manner shown in Fig.5, as will be 
explained subsequently, 

Fig.6 shows another method of contracting the 

25 diameter of a luminal stent formed by shaping the 
yarn of PGA (polyglycol acid) polymer fibers. The 
method shown in Fig.6 has an advantage in that, 
since a tube formed of a heat-resistant resin or 
metal is not employed, the stent may be directly 

30 introduced into and fixed at a balloon forming area 
in the vicinity of a foremost part of a catheter. 

The tubular luminal stent prepared by shaping 
a yarn of bioabsorbable polymer fibers has a diam- 
eter of approximately 4 to 5 mm and is heat-set by 

35 being housed in or gradually introduced into a tube 
of a heat-resistant resin or metal having an inner 
diameter of 1 to 3 mm and preferably 2 mm for 
producing a luminal stent having a diameter of 
approximately 2 mm, as shown in Fig.4. 

40 In addition, the tubular luminal stent may be 

heat-set while in the larger diameter. Alternatively, 
the tubular luminal stent may be reduced in diam- 
eter and heat-set for maintaining good shaping 
properties. The heat setting not only is effective for 

45 maintaining the shape of the luminal stent but is 
meaningful in minimizing the stress applied to the 
inner wall of the vessel of the living body. 

Meanwhile, by forming the bioabsorbable poly- 
mer fibers of PLA and PGA, and changing their 

50 mixing ratio, the time period required for the 
strength of the luminal stent of the present inven- 
tion to be decreased to one-half of the original 
strength, or the time period until extinction of the 
luminal stent through absorption into the living 

55 body, may be freely controlled within a range from 
three weeks to three months. 

If an agent imp rm able to X-rays is mix d 
into the fibers at the time of spinning the fibers into 
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a yam, the state of insertion of the luminal stent 
can be observed by the X-rays. Thrombolytic 
agents or anti-thrombotic agents, such as heparin, 
urokinase or t-PA, may also be mixed for optimum 
effects. 

Furthermore, since the luminal stent of the 
present invention is formed of the yarn of bioabsor- 
bable polymer fibers, and hence it disappears from 
the site of vasculogenesis in a preset period, car- 
cinostatic agents or various other pharmaceutical 
may be mixed into or affixed on the fibers for 
concentrated administration of the pharmaceutical 
to the site of lesion. 

In addition, the fibers making up the luminal 
stent of the present invention may be variegated in 
the cross-sectional shape thereof more easily than 
in the case of preparing the luminal stent of metal. 
That is, by setting the cross-sectional shape of the 
filaments on spinning so as to be of a hollow or 
profiled shape, such as an elliptical or a flower 
petal shape, or by employing monofilaments or 
multifilaments, it becomes possible to control bio- 
compatibility or shape retention characteristics. 

The yarn formed of a synthetic high molecular 
material may have its fiber surface processed in 
desired manner. With the yarn having the usual 
substantially circular cross-section and having its 
surface not processed in any particular manner, the 
yarn having the so-called profiled cross-section, or 
the yarn processed as described above, it be- 
comes possible to deposit an anti-thrombotic ma- 
terial or a thrombolytic agent on the yarn or cells of 
the living body to promote multiplication of the 
endothelial cells of the living body or to a material 
impermeable to X-rays. In this case, longitudinally 
extending flutes or a variety of recesses may be 
formed on the yam surface for improving the depo- 
sition efficiency. 

If it is desired to increase the diameter of a 
constricted portion of the vessel to a diameter of, 
for example, 4 mm and to maintain this diameter, it 
is not increased at a time. That is, for avoiding the 
sudden stress being applied to the vessel and to 
the living body, the vessel is expanded initially to a 
diameter of 3 mm, using an expander having a 
balloon-forming portion having a diameter of ap- 
proximately 0.8 to 1.2 mm, after which the catheter 
provided with a balloon is extracted. A catheter 
provided with a balloon, which catheter is not fitted 
with a luminal stent and is capable of only forming 
a balloon, is again inserted for enlarging the vessel 
to a diameter slightly larger than 4 mm. Subse- 
quently, a knitted luminal stent is introduced and 
fixed at the balloon forming portion using a device 
for inserting and fixing the luminal stent of the 
present invention. 

It is unnecessary to expand and form the ves- 
sel stepwise. Thus, it is possible to expand the 



constricted portion of the vessel at a time to a 
desired diameter and subsequently proceed to the 
fitting of th luminal stent. 

On th other hand, the luminal stent fitting 

5 device itself, consisting in a catheter fitted with a 
balloon and a luminal stent of the present invention 
fitted thereon, may be used for inserting and fixing 
the luminal stent in the vessel of the living body 
simultaneously with expansion of the vessel. 

10 The device for inserting and fixing the luminal 
stent of the present invention in a constricted por- 
tion of the vessel of the living body is explained in 
detail. There is an area 3 in the vicinity of the distal 
end of a catheter 2 in which a balloon of a desired 

15 diameter may be formed by the liquid or the gas, 
such as an X-ray contrast medium, which is in- 
jected from a hollow portion in the catheter at a 
liquid pressure of 8 to 10 atmospheres, as shown 
in Fig.5. It is over this balloon-forming area 3, 

20 which is about 20 mm long, that a luminal stent 1 1 
about 2 mm in diameter, as heat-set, is applied. 

It is noted that the length of the balloon-forming 
area 3 or the diameter of the luminal stent 1 1 may 
be optionally set depending on the type of the 

25 vessel to be treated or the specific properties of 
the vessel. 

Meanwhile, a guide wire acting as a leading 
wire when inserting the catheter into the vessel of a 
living body is occasionally mounted on the distal 

30 end of the catheter. 

As for the insertion of the luminal stent, a mid 
part along the length of the balloon-forming area of 
the catheter is formed with a communication orifice 
via which the fluid injected for balloon formation is 

35 caused to flow out at the mid portion of the cath- 
eter so as to be charged into a space between it 
and a thin film forming the balloon. It is via this 
orifice that the balloon is formed under a fluid 
pressure of 8 to 10 atmospheres, with the bal- 

40 looned state being kept for 30 to 60 seconds and 
occasionally for a longer time duration. At this time, 
the balloon undergoes a kind of plastic deformation 
and is maintained under the inflated condition un- 
der the inflating pressure exerted by the balloon. 

45 The inflated shape is maintained by changes in the 
polymer itself on the molecular level or the yarn 
shaped into a tube is expanded in the radial direc- 
tion for maintaining the expanded shape. 

Fig.5 shows the process of inserting and fitting 

50 the luminal stent of the present invention in the 
vessel of a living body. As shown therein, the 
balloon is inflated and subsequently contracted to 
permit the catheter 2 in its entirety to be withdrawn 
from the luminal stent. 

55 Fig.7 shows another embodiment of a luminal 
stent inserting and fitting device according to the 
pres nt invention. A catheter fitt d with a balloon, 
on which the luminal stent 11 is subsequently 
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wrapped, is encased within a sheath 5. The result- 
ing assembly is inserted into the vessel of the 
living body. The sheath is extracted slightly and the 
balloon is inflated and maintained in the inflated 
state. The balloon is contracted and the sheath 5 is 
extracted along with the catheter 2 so that the 
luminal stent is left in the vessel of the living body. 

Meanwhile, the film for balloon formation may 
be formed of any of a variety of synthetic high 
molecular material, such as polyethylene tereph- 
thalate or polyethylene. 

It is noted that the luminal stent of the present 
invention may be inserted and fitted in a bend of 
the vessel to conform to its shape, as shown in 
Fig.8. The state of the stent as inserted and fitted 
is shown in Fig.8B. A metal stent formed of a 
woven or knitted textile of linear longitudinal and 
transverse materials and subsequently formed into 
a tubular form is shown in Fig.8C in the state of 
being inserted into and fitted in a bend of the 
vessel. Such stent is flexed in the bend of the 
vessel so that the normal shape of the vessel 
cannot be maintained at the site. Conversely, the 
luminal stent of the present invention is able to 
follow a branched section in the vessel with good 
trackability so that it can reach any constricted site 
in the vessel, as discussed previously. 

In Fig.8A, showing a typical shape of the ves- 
sel of a living body, the site shown by an arrow a 
represents a site assumed to be the mounting site 
for the luminal stent of the present invention. 

The luminal stent of the present invention, as 
formed by the yarn of the bioabsorbable polymer 
fibers and heat-set, may be adapted to a vessel of 
an arbitrary thickness by means of the luminal 
stent inserting and fixing device according to the 
present invention. If it is assumed that the luminal 
stent is applied to a site where the vessel is 
enlarged to a diameter of approximately 4 mm or 
larger on inflation of the balloon, the luminal stent 
may be applied to the vessel site having the diam- 
eter of 2.5 mm by controlling the degree of inflation 
of the balloon. The luminal stent may similarly be 
applied to a vessel site having the diameter of 3 to 
4 mm. That is, the luminal stent may be applied to 
any site shown in Fig.9 using the same catheter 
provided with the balloon. The reason is that the 
inner diameter of the luminal stent may be main- 
tained at a diameter corresponding to the diameter 
of the inflated balloon. 

If vessel re-constriction is produced in several 
months after the luminal stent of the present inven- 
tion is decomposed and absorbed to the living 
body, the luminal stent may be applied again to the 
same site because the stent is formed of bio- 
degradable and absorbable polymer material. 

The luminal stent of the present invention, as 
described above, is not susceptible to inflammation 



or excess hypertrophy of the vessel, and hence th 
re-constriction may be prevented from occurrence. 
In addition, the luminal stent is compatibl with the 
living body because it is vanished in s veral 

5 months by being absorbed by the living tissue. 

If an agent impermeable to X-rays is applied to 
the bioabsorbable polymer fibers or the yarn, the 
state of insertion of the luminal stent may be 
checked easily by irradiation of X-rays from out- 

70 side. 

Also, the luminal stent may be applied on the 
balloon-forming portion of the catheter provided 
with the balloon according to the present invention 
for inserting and fitting the stent at any desired 

75 location in the vessel. 

Meanwhile, if the luminal stent of the present 
invention is applied over the balloon-forming por- 
tion of the catheter fitted with the balloon for fixing 
the stent at a desired site in the vessel, it may 

20 occur that the fixing position of the luminal stent is 
deviated due to contact of the stent with the inner 
wall of the vessel. If the luminal stent is deviated in 
its position and disengaged from the balloon for- 
ming region, it becomes difficult to realize an opti- 

25 mum expanded position. 

Thus it is desirable to apply a bio-compatible 
material on the luminal stent applied over the bal- 
loon-forming region by way of "sizing" for immo- 
bilizing the luminal stent at the balloon forming 

30 region. The material that may be employed as an 
adhesive or sizing agent is a bio-compatible ma- 
terial enumerated by an in vivo decomposable 
polymer, such as polylactic acid (PLA), water-solu- 
ble protein, such as gelatin, or fibrin sizing agent. 

35 If, for example, PLA is dissolved as a solute in 
a solvent to give a solution which is coated on the 
stent and dried, the solution is left as a solid film to 
play the role of an adhesive. However, this method 
cannot be applied to the PLA stent because the 

40 PLA stent is dissolved in the solution. Thus it is 
necessary to employ some other bio-compatible 
material for the PLA stent. 

Meanwhile, the bio-compatible material, used 
as the adhesive, may be applied to the stent in its 

45 entirety, or only to the overlapped region of the 
bioabsorbable polymer fibers. 

Experiment 1 

50 A yarn of polylactic acid fibers, admixed with 
barium sulfate, was meandered and applied to the 
peripheral surface of a tubular-shaped member to 
form a luminal stent. A plurality of such luminal 
stents, each being 4 mm in diameter and 20 mm in 

55 length, were applied to the coronary artery of a test 
animal, using a catheter fitted with a balloon. Ob- 
servation by X-ray radiation r veal d that the shape 
of the stent was maintained substantially un- 
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and an anti-thrombotic agent is mixed into the 
bioabsorbabl polym r fibers. 

The luminal stent as claimed in claim 1 or 2, 
characterized in that at least one of an agent 
impermeable to X-rays, a carcinostatic agent, 
an anti-thrombotic agent and cells of a living 
body is deposited on the surface of the bioab- 
sorbable polymer fibers. 

A method for producing a luminal stent com- 
prising 

guiding a planar mass formed of a yarn of 
bioabsorbable polymer fibers along peripheral 
surface of a tubular member for shaping said 
planar mass substantially into a tubular mem- 
ber presenting a curved surface. 

The method for producing the luminal stent as 
claimed in claim 8, further comprising heat- 
setting the tubular member having the curved 
surface for reducing the diameter of the tubular 
member as compared to the diameter during 
shaping. 



changed for about 3 to 6 months and disappeared 

in about 6 to 12 months by being absorbed by the 

living tissu . During this period, inflammation or 

excess hypertrophy of the endothelial cells of the 7. 

blood vessel was not observed. 5 

Experiment 2 

A yarn of polyglycol acid fibers, admixed with 
barium sulfate, was looped to be a plane-shaped w 
and applied to the peripheral surface of a tubular- 8. 
shaped member to form a luminal stent. A plurality 
of such luminal stents, each being 4 mm in diam- 
eter and 20 mm in length, were applied to the 
femoral artery of a test animal . Observation by X- 75 
ray radiation revealed that the shape of the stent 
was maintained substantially unchanged for about 
2 to 6 weeks and absorbed by the living body in 
about 2 to 3 months. During this period, inflamma- 9. 
tion or excess hypertrophy of the endothelial cells 20 
of the blood vessel was not observed. 

Claims 

1. A luminal stent in which a yarn of continuous 25 

bioabsorbable polymer fibers is formed in a 10. 
non-woven non-knitted state in a shape con- 
forming to peripheral surface of an imaginary 
tubular member. 



2. A luminal stent in which a yarn of continuous 
bioabsorbable polymer fibers is formed in a 
meandering state in a shape conforming to 
peripheral surface of an imaginary tubular 
member. 

3. The luminal stent as claimed in claim 1 or 2, 
characterized in that the bioabsorbable poly- 
mer is at least one selected from the group 
consisting of polylactic acid, polyglycol acid, 
polyglactin (polyglycol acid -polylactic acid 
copolymer), polydioxanone, polyglyconate 
(trimethylene carbonate - glycolide 
copolymer), and a copolymer of «-caprolactone 
with polyglycol acid or polylactic acid. 

4. The luminal stent as claimed in claim 1 or 2, 
characterized in that the bioabsorbable poly- 
mer fibers are circular, non-circular or hollow in 
cross-section. 



A device for applying a luminal stent compris- 
ing a catheter having a balloon-forming portion 
at a distal end thereof and the luminal stent as 
claimed in claim 1 or 2, said luminal stent 
30 being fitted over said balloon-forming portion. 

11. The device for applying a luminal stent as 
claimed in claim 10, wherein the luminal stent 
is coated with a bio-compatible material and 

35 thereby affixed to the balloon-forming portion. 

12. The device for applying a luminal stent as 
claimed in claim 11, characterized in that the 
bio-compatible material is at least one selected 

40 from an in vivo decomposable polymer, a wa- 

ter-soluble polymer, water-soluble protein and 
fibrin sizing agent. 

13. The device for applying a luminal stent as 
45 claimed in claim 11, characterized in that the 

bio-compatible material is polylactic acid 
(PLA). 



50 



5. The luminal stent as claimed in claim 1 or 2, 
charact rized in that the bioabsorbable poly- 
mer fibers present surface irregularities. 

6. The luminal stent as claimed in claim 1 or 2, 
characterized in that at least one of an agent 
impermeable to X-rays, a carcinostatic agent 
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D scription 

TECHNICAL FIELD 

[0001 ] This invention relates to a luminal stent adapt- 
ed to be inserted into the vessel, such as a blood vessel, 
lymph vessel, bile duct vessel, ureter vessel or esopha- 
gus for maintaining the shape of the vessel. More par- 
ticularly, it relates to a luminal stent inserting device for 
inserting the luminal stent to a desired site in the vessel. 

BACKGROUND ART 

[0002] As this type of the luminal stent, there is known 
a textile structure in which linear longitudinal and trans- 
versal materials of stainless steel or the like are woven 
or knitted in a tube, and which may be enlarged and fit- 
ted to a site of an vasculogenetic operation. 
[0003] However, this known type of the luminal stent 
suffers from the problem that it is harder and likely to 
apply the stress to the vessel to produce inflammation 
or excess hypertrophy susceptible to re-constriction in 
the vessel, and that the stent is left semi-permanently 
as a foreign matter in the living body which by nature 
acts to dispel such foreign matter. 
[0004] If the luminal stent, such as a metal stent, 
which is left in the vessel semi-permanently or for a pe- 
riod longer than is necessary, is inserted into the vessel, 
it tends to act as a kind of a nucleus around which re- 
constriction is likely to occur in the vessel. In addition, if 
a part of the vessel in the vicinity of the stent is injured, 
there is a risk that the celis on the inner wall of the vessel 
increase in number due to multiplication to reduce the 
inner diameter of the vessel. 

[0005] In EP 0 282 1 75 A1 an expandable stent com- 
prising a wire formed into a certain serpentine configu- 
ration formed into a cylindrical shape is disclosed. The 
wire is preferably made of a malleable material such as 
annealed stainless steel, tungsten or platinum. In WO 
91/1 7789 a stent made of bioabsorbable material woven 
into a diamond-braided pattern is disclosed. Metal 
stents or woven textile stents, however, have the disad- 
vantage that their trackability upon passage through 
meandering vessels is unsatisfactory. 
[0006] Document EP-A-0 357 003 discloses a stent 
which is formed of a biodegradable and biocompatible 
polymer wire. This wire forms an undulating length of a 
generally sinusiodal character, that length being wound 
in a generally helical manner. 

DISCLOSURE OF THE INVENTION 

[0007] It is an object of the present invention to pro- 
vide a luminal stent which is less susceptible to re-con- 
striction in the vessel or reduction in the inner vessel 
diameter, a method for producing such luminal stent, 
and a combination for applying the luminal stent. 
[0008] To solve this object, the present invention pro- 



vides a luminal stent as describ d in claim 1 , a method 
for producing the luminal st nt as specified in claim 7 
and a combination for applying the luminal stent as de- 
fined in claim 9. Pr ferred embodiments of the invention 

5 are described in the subclaims. 

[0009] A yarn formed of continuous bioabsorbabl 
polymer fibers is formed in a non-woven non-knitted 
state in a shape conforming to the peripheral surface of 
an imaginary tubular member, and such luminal stent is 

io fitted on a balloon-forming portion in the vicinity of the 
distal end of a catheter and bonded to the balloon-form- 
ing portion by means of a biocompatible material which 
does not cause any rejection symptoms. 
[0010] A tubular luminal stent is prepared in such a 

is manner that the yam formed of continuous bioabsorba- 
ble polymer fibers is formed in a non-woven non-knitted 
state in a shape conforming to the peripheral surface of 
an imaginary tubular member. The stent prepared in this 
manner is superior in pliability and shape retentivity to 

20 other cloths, that is, non-woven fabrics like felt or a cus- 
tomary woven cloth prepared from weft and warp yarns. 
The non-knitted stent may be further improved in plia- 
bility and shape retentivity by heat treatment (heat-set- 
ting). 

25 [0011] The above-mentioned luminal stent is inserted 
into the site of vasculogenesis via a catheter provided 
with a balloon. If, after the luminal stent is fitted on the 
balloon-forming portion, the solution of the bioabsorba- 
ble polymer is applied for bonding the luminal stent to 

30 the balloon-forming portion, the luminal stent may be 
prevented from being deviated in its position at the time 
of insertion of the catheter into the vessel. 
[0012] With the above-described luminal stent of the 
present invention, the inflammation or excess hypertro- 

35 phy of the vessel is not produced and hence re-constric- 
tion may be prevented from occurring. Also, the luminal 
stent disappears in several months by being absorbed 
into the living tissue and is therefore convenient for the 
living body. 

40 [001 3] In addition, with the device for inserting and fix- 
ing the luminal stent of the present invention, since the 
luminal stent is immobilized in the balloon-forming por- 
tion, the luminal stent may be reliably inserted and fixed 
in the vessel. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Fig.1 is a schematic view showing several mor- 
phological examples of bioabsorbable polymer fibers in 
so the non-woven non-knitted state. 

[001 5] Fig.2 is a schematic side view showing an ex- 
ample of a luminal stent to which the present invention 
is applied. 

[001 6] Fig.3 is a schematic side view showing another 
55 example of a luminal stent to which the present invention 
is applied. 

[0017] Fig.4 illustrates the process of producing a lu- 
minal stent. 
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[0018] Fig.5 illustrates the process of inserting and 
placing the luminal stent in place within in the vessel. 
[0019] Fig.6 illustrates an alternative method for re- 
ducing the diameter of a luminal stent with the yarn 
formed of PGA fibers. 

[0020] Fig. 7 shows another example of a device for 
inserting a luminal stent formed of goods. 
[0021 ] Fig.8 schematically illustrates a vessel and the 
state of insertion of the luminal stent, where A shows 
the morphology of an exemplary vessel, B shows the 
state of insertion of the luminal stent, and C shows, as 
a comparative example, the state of poor insertion of a 
conventional luminal stent. 

[0022] Fig.9 illustrates that the luminal stent can be 
inserted into and placed at various sites within the ves- 
sel. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0023] The present invention is concerned with a lu- 
minal stent comprising a tubular body of the yarn of the 
bioabsorbable polymerfibers, and a luminal stent insert- 
ing device in which the stent is applied over a balloon- 
forming portion of a catheter. 

[0024] The bioabsorbable polymers include polylactic 
acid (PLA), polyglycol acid (PGA), polyglactin (polygly- 
col acid - polylactic acid copolymer), polydioxanone, 
polyglyconate (trimethylene carbonate - glycolide copol- 
ymer), and a copolymer of e-caprolactone with polygly- 
col acid or polylactic acid. 

[0025] A variety of materials, including pharmaceuti- 
cals, may be mixed into the bioabsorbable polymer. 
These materials may also be affixed to the fiber surface. 
[0026] The luminal stent of the present invention is in- 
serted into the site of vasculogenesis via a catheter fitted 
with a balloon and is mounted in place by being extend- 
ed as a result of inflation of the balloon. Although the 
shape of the luminal stent thus inserted is maintained 
for several weeks to several months after the insertion, 
it is formed of the bioabsorbable polymer fibers and 
hence disappears by being absorbed into the living tis- 
sue after the lapse of several months after the insertion. 
[0027] In addition, if a material impermeable to X-rays 
is mixed into the bioabsorbable polymer, the state of the 
luminal stent may be recognized on irradiation of X-rays 
from outside after its insertion. 

[0028] The luminal stent of the present invention es- 
sentially consists of a single yarn entwined around the 
peripheral surface of a tubular member into a tubular 
form without weaving or knitting the yarn. Although the 
yarn is entwined around the peripheral surface of the 
tubular member, it is not in the wound or coiled state 
around the tubular member. That is, the yarn of the bi- 
oabsorbable polymer fibers is meandered as shown in 
Fig. 1a or coiled into one or more loops, as shown in 
Figs. 1b to 1g, for forming a planar yarn mass formed 
by meandered and/or coiled bioabsorbable polymer fib- 
ers, which yam mass is entwined around the tubular 



member for producing a fiber mass extending along a 
curved surface. 

[0029] Fig.2 shows an example of a luminal stent ac- 
cording to the present invention in which a meandering 
5 yam formed of bioabsorbable polymer fibers is shaped 
into a tube. Fig.3 shows another example of a luminal 
stent according to the present invention in which a me- 
andering yarn formed of bioabsorbable polymer fibers 
is similarly shaped into a tube. 
10 [0030] When transporting the luminal stent of the 
present invention to a target site, it can be passed 
through various meandering vessels substantially more 
easily than the metal stent or the woven or knitted textile 
stent. That is, the luminal stent prepared from the yarn 
15 formed of bioabsorbable polymer fibers is able to follow 
any meandering path with excellent trackability, while it 
can be inserted as far as and fixed at a bent site because 
the yam formed into a tubular shape by meandering 
without being woven or knitted exhibits strong extendi- 
bility and is not likely to injure the cavity. According to 
the present invention, in order for the luminal stent in 
the shape of a tube about 5 mm in diameter to be intro- 
duced into a vessel of the living body which is lesser In 
diameter, the tube is heat-set by heat treatment and 
thereby shrunk to a diameter of approximately 2 mm or 
less. The process is illustrated in Fig.4. 
[0031] The heat-set luminal stent is inserted into the 
vessel in the mannershown in Fig.5, as will be explained 
subsequently, 

[0032] Fig.6 shows another method of contracting the 
diameter of a luminal stent formed by shaping the yarn 
of PGA (polyglycol acid) polymer fibers. The method 
shown in Fig.6 has an advantage in that, since a tube 
formed of a heat-resistant resin or metal is not em- 
ployed, the stent may be directly introduced into and 
fixed at a balloon forming area in the vicinity of a fore- 
most part of a catheter. 

[0033] The tubular luminal stent prepared by shaping 
a yarn of bioabsorbable polymer fibers has a diameter 
of approximately 4 to 5 mm and is heat-set by being 
housed in or gradually introduced into a tube of a heat- 
resistant resin or metal having an inner diameter of 1 to 
3 mm and preferably 2 mm for producing a luminal stent 
having a diameter of approximately 2 mm, as shown in 
Fig.4. 

[0034] In addition, the tubular luminal stent may be 
heat-set while in the larger diameter. Alternatively, the 
tubular luminal stent may be reduced in diameter and 
heat-set for maintaining good shaping properties. The 
heat setting not only is effective for maintaining the 
shape of the luminal stent but is meaningful in minimiz- 
ing the stress applied to the inner wall of the vessel of 
the living body. 

[0035] Meanwhile, by forming the bioabsorbable pol- 
ymer fibers of PLA and PGA, and changing their mixing 
ratio, the time period required for the str ngth of the lu- 
minal stent of the present invention to be decreased to 
one-half of the original strength, or the tim period until 
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extinction of the luminal stent through absorption into 
the living body, may be freely controlled within a range 
from three weeks to three months. 
[0036] If an agent impermeable to X-rays is mixed into 
the fibers at the time of spinning the fibers into a yarn, 
the state of insertion of the luminal stent can be ob- 
served by the X-rays. Thrombolytic agents or anti- 
thrombotic agents, such as heparin, urokinase or t-PA, 
may also be mixed for optimum effects. 
[0037] Furthermore, since the luminal stent of the 
present invention is formed of the yarn of bioabsorbable 
polymer fibers, and hence it disappears from the site of 
vasculogenesis in a preset period, carcinostatic agents 
or various other pharmaceutical may be mixed into or 
affixed on the fibers for concentrated administration of 
the pharmaceutical to the site of lesion. 
[0038] In addition, the fibers making up the luminal 
stent of the present invention may be variegated in the 
cross-sectional shape thereof more easily than in the 
case of preparing the luminal stent of metal. That is, by 
setting the cross-sectional shape of the filaments on 
spinning so as to be of a hollow or profiled shape, such 
as an elliptical or a flower petal shape, or by employing 
singular or multiple monofilaments, it becomes possible 
to control bio-compatibility or shape retention character- 
istics. 

[0039] The yarn formed of a synthetic high molecular 
material may have its fiber surface processed in desired 
manner. With the yarn having the usual substantially cir- 
cularcross-section and having its surface not processed 
in any particular manner, the yarn having the so-called 
profiled cross-section, or the yarn processed as de- 
scribed above, it becomes possible to deposit an anti- 
thrombotic material or a thrombolytic agent on the yarn 
or cells of the living body to promote multiplication of the 
endothelial cells of the living body or to a material im- 
permeable to X-rays. In this case, longitudinally extend- 
ing flutes or a variety of recesses may be formed on the 
yarn surface for improving the deposition efficiency. 
[0040] If it is desired to increase the diameter of a con- 
stricted portion of the vessel to a diameter of, for exam- 
ple, 4 mm and to maintain this diameter, it is not in- 
creased at a time. That is, for avoiding the sudden stress 
being applied to the vessel and to the living body, the 
vessel is expanded initially to a diameter of 3 mm, using 
an expander having a balloon-forming portion having a 
diameter of approximately 0.8 to 1 .2 mm, after which the 
catheter provided with a balloon is extracted. A catheter 
provided with a balloon, which catheter is not fitted with 
a luminal stent and is capable of only forming a balloon, 
is again inserted for enlarging the vessel to a diameter 
slightly larger than 4 mm. Subsequently, a luminal stent 
is introduced and fixed at the balloon forming portion us- 
ing a device for inserting and fixing the luminal stent of 
the present invention. 

[0041] It is unnecessary to expand and form the ves- 
sel stepwise. Thus, it is possible to expand the constrict- 
ed portion of the vessel at a time to a desired diameter 



and subsequently proceed to the fitting of the luminal 
stent. 

[0042] On the other hand, the luminal stent fitting de- 
vice itself, consisting in a catheter fitted with a balloon 
5 and a luminal stent of the present invention fitted ther- 
eon, may be used for inserting and fixing the luminal 
stent in the vessel of the living body simultaneously with 
expansion of the vessel. 

[0043] The device for inserting and fixing the luminal 
10 stent of the present invention in a constricted portion of 
the vessel of the living body is explained in detail. There 
is an area 3 in the 'vicinity of the distal end of a catheter 
2 in which a balloon of a desired diameter may be 
formed by the liquid or the gas, such as an X-ray contrast 
'5 medium, which is injected from a hollow portion in the 
catheter at a liquid pressure of 8 to 1 0 atmospheres, as 
shown in Fig.5. It is over this balloon-forming area 3, 
which is about 20 mm long, that a luminal stent 1 1 about 
2 mm in diameter, as heat-set, is applied. 
[0044] It is noted that the length of the balloon -forming 
area 3 or the diameter of the luminal stent 11 may be 
optionally set depending on the type of the vessel to be 
treated or the specific properties of the vessel. 
[0045] Meanwhile, a guide wire acting as a leading 
wire when inserting the catheter into the vessel of a liv- 
ing body is occasionally mounted on the distal end of 
the catheter. 

[0046] As for the insertion of the luminal stent, a mid 
part along the length of the balloon-forming area of the 
catheter is formed with a communication orifice via 
which the fluid injected for balloon formation is caused 
to flow out at the mid portion of the catheter so as to be 
charged into a space between it and a thin film forming 
the balloon. It is via this orifice that the balloon is formed 
under a fluid pressure of 8 to 1 0 atmospheres, with the 
ballooned state being kept for 30 to 60 seconds and oc- 
casionally for a longer time duration. At this time, the 
balloon undergoes a kind of plastic deformation and is 
maintained under the inflated condition under the inflat- 
ing pressure exerted by the balloon. The inflated shape 
is maintained by changes in the polymer itself on the 
molecular level or the yarn shaped into a tube is expand- 
ed in the radial direction for maintaining the expanded 
shape. 

[0047] Fig.5 shows the process of inserting and fitting 
the luminal stent of the present invention in the vessel 
of a living body. As shown therein, the balloon is inflated 
and subsequently contracted to permit the catheter 2 in 
its entirety to be withdrawn from the luminal stent. 
[0048] Fig. 7 shows another embodiment of a luminal 
stent inserting and fitting device according to the present 
invention. A catheter fitted with a balloon, on which the 
luminal stent 11 is subsequently wrapped, is encased 
within a sheath 5. The resulting assembly is inserted into 
the vessel of the living body. The sheath is extracted 
slightly and the balloon is inflated and maintained in the 
inflated state. The balloon is contracted and the sheath 
5 is extracted along with the catheter 2 so that the lumi- 
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nal stent is left in the vessel of the living body. 
[0049] Meanwhile, the film for balloon formation may 
be formed of any of a variety of synthetic high molecular 
material, such as polyethylene terephthalate or polyeth- 
ylene. 

[0050] It is noted that the luminal stent of the present 
invention may be inserted and fitted in a bend of the ves- 
sel to conform to its shape, as shown in Fig. 8. The state 
of the stent as inserted and fitted is shown in Fig.8B. A 
metal stent formed of a woven or knitted textile of linear 
longitudinal and transverse materials and subsequently 
formed into a tubular form is shown in Fig. 8C in the state 
of being inserted into and fitted in a bend of the vessel. 
Such stent is flexed in the bend of the vessel so that the 
normal shape of the vessel cannot be maintained at the 
site. Conversely, the luminal stent of the present inven- 
tion is able to follow a branched section in the vessel 
with good trackability so that it can reach any constricted 
site in the vessel, as discussed previously. 
[0051] In Fig.8A, showing a typical shape of the ves- 
sel of a living body, the site shown by an arrow a repre- 
sents a site assumed to be the mounting site for the lu- 
minal stent of the present invention. 
[0052] The luminal stent of the present invention, as 
formed by the yarn of the bioabsorbable polymer fibers 
and heat-set, may be adapted to a vessel of an arbitrary 
thickness by means of the luminal stent inserting and 
fixing device according to the present invention. If it is 
assumed that the luminal stent is applied to a site where 
the vessel is enlarged to a diameter of approximately 4 
mm or larger on inflation of the balloon, the luminal stent 
may be applied to the vessel site having the diameter of 
2.5 mm by controlling the degree of inflation of the bal- 
loon. The luminal stent may similarly be applied to a ves- 
sel site having the diameter of 3 to 4 mm. That is, the 
luminal stent may be applied to any site shown in Fig. 9 
using the same catheter provided with the balloon. The 
reason Is that the inner diameter of the luminal stent may 
be maintained at a diameter corresponding to the diam- 
eter of the inflated balloon. 

[0053] If vessel re-constriction is produced in several 
months after the luminal stent of the present invention 
is decomposed and absorbed to the living body, the lu- 
minal stent may be applied again to the same site be- 
cause the stent is formed of biodegradable and absorb- 
able polymer material. 

[0054] The luminal stent of the present invention, as 
described above, is not susceptible to inflammation or 
excess hypertrophy of the vessel , and hence the re-con- 
striction may be prevented from occurrence. In addition, 
the luminal stent is compatible with the living body be- 
cause it is vanished in several months by being ab- 
sorbed by the living tissue. 

[0055] If an agent impermeable to X-rays is applied to 
the bioabsorbable polymer fibers or the yarn, the state 
of insertion of the luminal stent may be checked easily 
by irradiation of X-rays from outside. 
[0056] Also, the luminal stent may be applied on the 



balloon-forming portion of the catheter provided with th 
balloon according to the present invention for inserting 
and fitting the stent at any desir d location in the vessel. 
[0057] Meanwhile, if the luminal stent of the present 

5 invention is applied over the balloon-forming portion of 
the catheter fitted with the balloon for fixing the stent at 
a desired site in the vessel, it may occur that the fixing 
position of the luminal stent is deviated due to contact 
of the stent with the inner wall of the vessel. If the luminal 

10 stent is deviated in its position and disengaged from the 
balloon forming region, it becomes difficult to realize an 
optimum expanded position. 

[0058] Thus it is desirable to apply a bio-compatible 
material on the luminal stent applied over the balloon- 
's forming region by way of "sizing" for immobilizing the 
luminal stent at the balloon forming region. The material 
that may be employed as an adhesive or sizing agent is 
a bio-compatible material enumerated by an in vivo de- 
composable polymer, such as polylactic acid (PLA), wa- 
ter-soluble protein, such as gelatin, or fibrin sizing 
agent. 

[0059] If, for example, PLA is dissolved as a solute in 
a solvent to give a solution which is coated on the stent 
and dried, the solution is left as a solid film to play the 
role of an adhesive. However, this method cannot be 
applied to the PLA stent because the PLA stent is dis- 
solved in the solution. Thus it is necessary to employ 
some other bio-compatible material for the PLA stent. 
[0060] Meanwhile, the bio-compatible material, used 
as the adhesive, may be applied to the stent in its en- 
tirety, or only to the overlapped region of the bioabsorb- 
able polymer fibers. 

Experiment 1 

[0061] A yarn of polylactic acid fibers, admixed with 
barium sulfate, was meandered and applied to the pe- 
ripheral surface of a tubular-shaped member to form a 
luminal stent. A plurality of such luminal stents, each be- 
ing 4 mm in diameter and 20 mm in length, were applied 
to the coronary artery of a test animal, using a catheter 
fitted with a balloon. Observation by X-ray radiation re- 
vealed that the shape of the stent was maintained sub- 
stantially unchanged for about 3 to 6 months and disap- 
peared in about 6 to 12 months by being absorbed by 
the living tissue. During this period, inflammation or ex- 
cess hypertrophy of the endothelial cells of the blood 
vessel was not observed. 



[0062] A yarn of polygiycol acid fibers, admixed with 
barium sulfate, was looped to be a plane-shaped and 
applied to the peripheral surface of a tubular-shaped 
55 member to form a luminal stent. A plurality of such lu- 
minal stents, each being 4 mm in diameter and 20 mm 
in length, were applied to the femoral artery of a test 
animal. Observation by X-ray radiation revealed that th 
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shape of the stent was maintained substantially un- 
changed for about 2 to 6 weeks and absorbed by the 
living body in about 2 to 3 months. During this period, 
inflammation or excess hypertrophy of the endothelial 
cells of the blood vessel was not observed. 



Claims 

1 . A luminal stent in which acontinuous bioabsorbable 
polymer material is formed in a non-woven non-knit- 
ted meandering state in a shape conforming to pe- 
ripheral surface of an imaginary tubular member, 

characterized in that 

said polymer material is formed of a yarn of 
continuous bioabsorbable polymer fibers. 

2. The luminal stent as claimed in claim 1 , character- 
ized In that the bioabsorbable polymer is at least 
one selected from the group consisting of polylactic 
acid, polyglycol acid, polyglactin (polyglycol acid - 
polylactic acid copolymer), polydioxanone, polygly- 
conate (trimethylene carbonate - glycolide copoly- 
mer), and a copolymer of e-caprolactone with poly- 
glycol acid or polylactic acid. 

3. The luminal stent as claimed in claim 1 or 2, char- 
acterized in that the bioabsorbable polymer fibers 
are circular, non-circular or hollow in cross-section. 

4. The luminal stent as claimed in anyone of claims 1 
to 3, characterized in that the bioabsorbable pol- 
ymer fibers present surface irregularities. 

5. The luminal stent as claimed in anyone of claims 1 
to 4, characterized in that at least one of an agent 
impermeable to X-rays, a carcinostatic agent and 
an anti-thrombotic agent is mixed into the bioab- 
sorbable polymer fibers. 

6. The luminal stent as claimed in anyone of claims 1 
to 5, characterized In that at least one of an agent 
impermeable to X-rays, a carcinostatic agent, an 
anti-thrombotic agent and cells of a living body is 
deposited on the surface of the bioabsorbable pol- 
ymer fibers. 

7. A method for producing a luminal stent as claimed 
in anyone of claims 1 to 6, comprising: 

guiding a planar mass formed of a yarn of bio- 
absorbable polymer fibers along the peripheral 
surface of a tubular member for shaping said 
planar mass substantially into a tubular mem- 
ber presenting a curved surface. 

8. The method for producing the luminal stent as 
claimed in claim 7, further comprising heat-setting 



the tubular member having the curved surface for 
reducing the diameter of the tubular member as 
compared to the diameter during shaping. 

5 9. A combination of a luminal stent as claimed in any- 
one of claims 1 to 6 and a device for applying a lu- 
minal stent comprising a catheter having a balloon- 
forming portion (3) at a distal end thereof and the 
luminal stent (11) said luminal stent being fitted over 

10 said balloon-forming portion (3). 

10. The combination as claimed in claim 9, wherein the 
luminal stent (11) is coated with a bio-compatible 
material and thereby affixed to the balloon-forming 

15 portion (3). 

1 1 . The combination as claimed in claim 1 0, character- 
ized in that the bio-compatible material is at least 
one selected from an in vivo decomposable poly- 
pe mer, a water-soluble polymer, water-soluble protein 

and fibrin sizing agent. 

1 2. The combination as claimed in claim 1 0, character- 
ized in that the bio-compatible material is polylactic 

25 acid (PLA). 



Patentanspruche 

30 1. GefaBstent, bei dem ein kontinuierliches, biolo- 
gisch absorbierbares Polymermaterial in schlan- 
genlinienformigem, nicht gewirkten Vlieszustand zu 
einer Form geformt ist, diezur Umfangsflache eines 
gedachten rohrformigen Elements passt, 

35 dadurch gekennzeichnet, dass 

das Polymermaterial aus einem Garn aus kontinu- 
ierlichen, biologisch absorb ierbaren Polymerfasern 
besteht. 

40 2. GefaBstent nach Anspruch 1, dadurch gekenn- 
zeichnet, dass das biologisch absorbierbare Poly- 
mer mindestens eines ist, das aus der aus Folgen- 
dem bestehenden Gruppe ausgewahlt ist: Poly- 
milchsaure, Polyglycolsaure, Polyglactin (Polygly- 

45 co Is a\i re- PotymHchsau re-Co polymer), Polydioxan- 
on, Polyglyconat (Trimethylencaroonat-Glyco- 
lid-Copolymer) und einem Copolymer von e-Capro- 
lacton mlt Polyglycolsaure Oder Polymilchsaure. 

so 3. GefaBstent nach Anspruch 1 Oder 2, dadurch ge- 
kennzeichnet, dass die biologisch absorbierbaren 
Polymerfasern kreisformigen, nicht kreisformigen 
Oder hohlen Querschnitt aufweisen. 

55 4. GefaBstent nach inem der Anspruch Ibis 3, da- 
durch g k nnz I hn t, dass die biologisch absor- 
bierbaren Polymerfasern UnregelmaBigkeiten an 
derOberflach aufweis n. 
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5. GefaBstent nach einem der Anspruche 1 bis 4, da- 
durch gekennzeichnet, dass ein fur Rontgen- 
strahlung undurchlassiges Mittel, ein krebshem- 
mendes Mittel und/oder ein Antithrombosemittel in 
die biologisch absorbierbaren Polymerfasern ein- 
gemischt ist. 

6. GefaBstent nach einem der Anspruche 1 bis 5, da- 
durch gekennzeichnet, dass ein fur Rontgen- 
strahlung undurchlassiges Mittel, ein krebshem- 
mendes Mittel, ein Antithrombosemittel und/oder 
Zellen eines lebenden Korpers auf der Oberflache 
der biologisch absorb ierbaren Polymerfasern ab- 
geschieden sind. 

7. Verfahren zum Herstellen eines GefaBstents, wie 
er in einem der Anspruche 1 bis 6 beansprucht ist, 
umfassend: 

Fuhren einer planaren Masse aus einem Garn 
biologisch absorbierbarer Polymerfasern ent- 
lang der Umfangsflache eines rohrformigen 
Elements zum Formen der planaren Masse zu 
im Wesentlichen einem rohrformigen Element, 
das eine gekrummte Flache aufweist. 

8. Verfahren zum Herstellen eines GefaBstents nach 
Anspruch 7, ferner umfassend ein Verfestigen des 
rohrformigen Elements mit der gekrummten Flache 
durch Warme, urn den Durchmesser desselben im 
Vergleichzum Durchmesser wahrend des Formens 
zu verringern. 

9. Kombination aus einem GefaBstent nach einem der 
Anspruche 1 bis 6 mit einer Vorrichtung zum Appli- 
zieren eines GefaBstents, mit einem Katheter mit 
einem Ballonerzeugungsabschnitt (3) an seinem di- 
stalen Ende und dem GefaBstent (11), der auf den 
Ballonerzeugungsabschnitt (3) aufgebracht ist. 

10. Kombination nach Anspruch 9, bei der der 
GefaBstent (11) mit einem biologisch vertraglichen 
Material beschichtet und dadurch am Ballonerzeu- 
gungsabschnitt (3) befestigt ist. 

11. Kombination nach Anspruch 10, dadurch gekenn- 
zeichnet, dass das biologisch vertragliche Material 
mindestens eines ist, das aus Folgendem ausge- 
wahlt ist: einem in vivo zersetzbaren Polymer, ei- 
nem wasserloslichen Polymer, einem wasserlosli- 
chen Protein und einem Fibrinleim. 

12. Kombination nach Anspruch 10, dadurch gekenn- 
zeichnet, dass das biologisch vertragliche Material 
Polymilchsaure (PLA) ist. 



R vendicati ns 

1. Dilatateur de lumiere pour lequei on donne a un 
matiere polymere bioabsorbable continue une for- 

5 me sinueuse, non tiss6e et non tricotee, correspon- 
dent a la surface p6riph6rique d'un element tubulai- 
re imaginaire, 

caracterise en ce que la matiere polymere 
se compose d'un fil de fibres polymeres bioabsor- 

10 babies continues. 

2. Dilatateur de lumiere selon ia revendication 1 , ca- 
racterise en ce que le polymere bioabsorbable est 
au moins Tun des elements choisis dans le groupe 

15 constitue de poly(acide lactique), poly(acide glyco- 
lique), polyglactine [copolymere poly(acide glycoli- 
que-poly(acide lactique)], polydioxanone, polygly- 
conate (copolymere de trim6thylene carbonate-gly- 
colide) et copolymere de I'e-capro lactone avec le 

20 poly(acide glycolique) ou le poly(acide lactique). 

3. Dilatateur de lumiere selon la revendication 1 ou 2, 
caracterise en ce que ies fibres polymeres bioab- 
sorbables ont une section transversale circulaire, 

25 non circulaire ou creuse. 

4. Dilatateur de lumiere selon Tune quelconque des 
revendications 1 a 3, caracterise en ce que la sur- 
face des fibres polymeres bioabsorbables pr6sente 

30 des asperites. 

5. Dilatateur de lumiere selon Tune quelconque des 
revendications 1 a 4, caracterise en ce qu'on me- 
lange aux fibres polymeres bioabsorbables Tun au 

35 moins des agents suivants : agent impermeable 
aux rayons X, agent carcinostatique et agent anti- 
thrombose. 

6. Dilatateur de lumiere selon Tune quelconque des 
to revendications 1 a 5, caracterise en ce qu'on de- 
pose sur la surface des fibres polymeres bioabsor- 
bables Tun au moins des 6l6ments suivants : agent 
impermeable aux rayons X, agent carcinostatique, 
agent anti-thrombose et cellules d'un corps vivant. 

45 

7. Methode pour produire un dilatateur de lumiere se- 
lon Tune quelconque des revendications 1 a 6, con- 
sistant a : 

50 guider une masse plane composee d'un fil de 

fibres polymeres bioabsorbables le long de la 
surface p6riph6rique d'un element tubulaire 
pour donner globalement a ladite masse plane 
la forme d'un element tubulaire pr6sentant une 

55 surface courbe. 

8. Methode pour produire le dilatateur de lumiere se- 
lon la revendication 7, pr6voyant 6galement I ther- 
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mofixage de I'element tubulaire a surface courbe 
pour reduire son diametre par rapport au diametre 
qu'il presente pendant son formage. 

9. Combinaison d'un dilatateur de lumiere selon Tune 5 
quelconque des revendications 1 a 6 et d'un dispo- 
sitif pour appliquer un dilatateur, comprenant un ca- 
theter pourvu a son extremite distale d'une partie 
formant ballon (3) et ledit dilatateur (11), ce dernier 
etant installe sur la partie formant ballon (3). w 

10. Combinaison selon la revendication 9, dans laquel- 
le le dilatateur (1 1 ) est revetu d'une matiere biocom- 
patible et est ainsi fixe a la partie formant ballon (3). 

15 

11. Combinaison selon la revendication 10, caracteri- 
see en ce que la matiere biocompatible est au 
moins une matiere choisie parmi un polymere de- 
composable in vivo, un polymere soluble dans 
I'eau, une proteine soluble dans I'eau et un agent 20 
adhesif a base de fibrine. 

12. Combinaison selon la revendication 10, caracteri- 
see en ce que la matiere biocompatible est consti- 
tute par le poly(acide lactique) (PLA). 25 
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